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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method which 
moving data on-line from a computer and an existent 
storage system using a conventional interface such as SCSI 
to a new storage system using SAN. 
SOLUTION: This method has a stage where a computer 
having a 1 st interface system and a 1 st storage system are 
disconnected from each other, a stage where the computer 
is connected to a 2nd storage system having a 2nd 
interface system through a 1 st protocol converting device - 
having a protocol converting function, a stage where the Istg 
storage system is connected to the mentioned switch 
through a 2nd protocol converting device, and a stage 
where the data of the 1st storage system are moved to the 
2nd! 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which cuts connection between the computer which performs data transfer 
with the first communications protocol, and the first storage system which performs data transfer 
with the communications protocol concerned, The process which connects the above-mentioned 
computer to the switch which connected the second storage system which performs data transfer 
through the first protocol conversion equipment with the second communications protocol, The 
process which connects the first storage system to the above-mentioned switch through the 
second protocol conversion equipment, It has the process which shifts the data of the first storage 
system to the second storage system through the above-mentioned switch. The above-mentioned 
first and second protocol conversion equipment The data shift approach characterized by having 
the protocol conversion function to change the first communications protocol into the second 
communications protocol, and to change the second communications protocol into the first 
communications protocol. 

[Claim 2] Said first protocol conversion equipment has the first conversion function which changes 
the second identification information of the second storage system which performs data transfer 
with the second communications protocol into the first identification information for the first 
communications protocol to perform data transfer. The translation table between the first for this 
conversion and the second identification information is included. The switching device which 
consists of the protocol conversion equipment of the above first, the second [ said ] protocol 
conversion equipment and said switch As opposed to the above-mentioned computer which 
performs data transfer with the first communications protocol by using the first conversion function 
The data exchange is performed so that the second storage system can be treated like the storage 
system of the first communications protocol. The protocol conversion equipment of the above 
second It has the second conversion function which changes the third identification information of 
the first storage system which performs data transfer with the first communications protocol into 
the fourth identification information for the second communications protocol to perform data 
transfer. The translation table between the third for this conversion and the fourth identification 
information is included. And the above-mentioned switching device As opposed to the second 
storage system which performs data transfer with the second communications protocol by using the 
second conversion function The data shift approach according to claim I characterized by 
performing the data exchange so that the first storage system can be treated like the storage 
system of the second communications protocol. 

[Claim 3] It is the data shift approach according to claim 1 or 2 characterized by performing the 
process which shifts the data of the first storage system to the second storage system through the 
above-mentioned switch according to the online data shift device in which said second storage 
system has. 

[Claim 4] It is the data shift approach according to claim 1 or 2 characterized by performing the 
process which shifts the data of the first storage system to the second storage system according 
to the online data shift device in which said switch has, through the above-mentioned switch. 
[Claim 5] The data shift approach according to claim 1 to 4 characterized by for the first storage 
system which performs data transfer with said first communications protocol being the first disk 
unit which performs data transfer with the first disk interfacing, and the second storage system 



which performs data transfer with said second communications protocol being the second disk unit 
which performs data transfer with the second disk interfacing. 
[Claim 6] The data shift approach according to claim 5 characterized by for said first disk 
interfacing being SCSI and said second disk interfacing being a fiber channel. 
[Claim 7] The first interface section for performing data transfer from the first device of the first 
communications protocol, The second interface section for performing data transfer from the 
second device of the second communications protocol, Perform first conversion which changes the 
data from the second interface section into the data of the first communications protocol, and it 
outputs from the first interface section. Furthermore, the processor which performs second 
conversion which changes the data from the first interface section into the data of the second 
communications protocol section, and is outputted from the second interface section, It has the 
translation table for protocol conversion. The above-mentioned processor First conversion is 
performed by changing the second identification information of the second device into the first 
identification information for the first communications protocol performing data transfer. Second 
conversion is performed by changing the third identification information of the first device into the 
fourth identification information for the second communications protocol performing data transfer. 
Furthermore, the above-mentioned translation table Matching between the first for the first 
conversion and the second identification information is recorded. Furthermore, protocol conversion 
equipment which changes mutually the first communications protocol characterized by recording 
matching between the third for the second conversion, and the fourth identification information, and 
the second communications protocol, 

[Claim 8] The first interface section for performing data transfer from the first device of the first 
communications protocol, By the processor to which the second interface section for performing 
data transfer from the second device of the second communications protocol and the translation 
table for protocol conversion were connected It is the record medium which recorded the program 
for performing protocol conversion which changes the first communications protocol and second 
communications protocol mutually. The program concerned Make the above-mentioned processor 
perform first conversion which changes the data from the second interface section into the data of 
the first communications protocol, and it is made to output from the first interface section. 
Furthermore, perform second conversion which changes the data from the first interface section 
into the data of the second communications protocol, and it is made to output from the second 
interface section. In addition, the first conversion is made to perform by changing the second 
identification information of the second device into the first identification information for the first 
communications protocol performing data transfer. Furthermore, the second conversion is made to 
perform by changing the third identification information of the first device into the fourth 
identification information for the second communications protocol performing data transfer. The 
above-mentioned translation table records matching between the first for the first conversion, and 
the second identification information. Furthermore, the record medium which recorded the program 
for performing protocol conversion characterized by recording matching between the third for the 
second conversion, and the fourth identification information. 
[Claim 9] The switching device characterized by connecting the above-mentioned switch to the 
second interface section for consisting of protocol conversion equipment which changes the first 
communications protocol and second communications protocol according to claim 7 mutually, and a 
switch which performs exchange actuation under the second communications protocol, and 
performing data transfer from the second device of the second communications protocol of the 
above-mentioned protocol conversion equipment 



[Translation done.] 



http://www4Jpdljnpitgojp/cgi-bin/tran^web„cgi_ejje?u=http%3A% 2007/11/28 



http://www4.ipdl.inpitgojp/c^^ 2007/11/28 



JP,2002-014777,A [DETAILED DESCRIPTION] 



1/7 ^-v 



JP.2002-01 4777.A [DETAILED DESCRIPTION] 



WW 



♦ NOTICES* 

JPO and I MPI T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer, So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which shifts data to a new storage 
system from the existing storage system especially about the technique to which the contents of 
the storage containing the data set as the object of the operating processing are moved, continuing 
mostly the technique of the online data shift in a computer or a host computer (on these 
specifications, it is only called a "computer"), and a storage system (store), i.e., the business of a 
computer. 
[0002] 

[Description of the Prior Art] When upgrading the existing storage system to a new storage system 
(updating), in order to continue and use the data used by the processing till then, there is the need 
(migration is performed) of shifting the data of the existing storage system to a new storage system. 
In such a case, conventionally, the data of the existing storage system were once backed up to the 
tape unit etc., and the approach of carrying out the loess tor (write return) of the backed up data to 
new storage anew was adopted. 

[0003] The approach of of such a backup and a loess tor is performed using the processor of a 
computer. Moreover, in order to prevent losing adjustment by changing the target data during a 
backup activity, the operating processing which uses the data concerned during backup stops. 
Generally a stop time is a Japanese unit, although it is greatly dependent on the amount of data of 
backup and a loess tor. 

[0004] The business suspension for the data shift in such a storage system is conditions which are 
hard to accept on the latest data center business characterized by 24-hour operation of service. 
Some data shift methods are proposed as a means to improve this. 
[0005] For example, the method of the remote-data copy which copies data to the second storage 
system automatically is indicated by US. Pat No. 5,544,347, without the first storage system itself 
connected with the computer receiving control of a computer. In this system, data are copied to the 
second storage system, continuing operating processing of a computer, since a copy of data is 
concealed from a computer system. 

[0006] However, when applying this method to the upgrade of said storage system, the first storage 
system which is the existing storage system needs to have a remote-data copy function, and 
applicability is limited. Moreover, during operation of operating processing, the contents of the first 
storage system are always changed by computer, and this modification and the contents of the 
second storage system transmitted by the remote-data copy must have been synchronized 
completely. Furthermore, since, as for the first existing storage system and the second new storage 
system, the connection pass from a computer differs, a computer recognizes BORIUMU of each 
storage system to be separate BORIUMU. For this reason, if BORIUMU of an access place will not 
be changed with the operating processing program which operates a computer even if the contents 
of storage are the same, the data on BORIUMU of a new storage system cannot be succeedingly 
used as data of the existing storage system. 

[0007] Since the connection pass to an impossibility [ synchronization between indispensable, the 
first and the second storage system with perfect possession of the remote copy function of many 
points which became a problem by such remote-data copy, i.e., the first existing storage system, ], 



and a storage system differs, the online data shift system by which modification of the program 
which controls a computer solved the need and ** is indicated by U.S. Pat No. 5,680,(40. 
[0008] Here, online expresses that reference/modification of the data are possible also in shift of 
data. The second storage system of this shift system is equipped with the unit which makes it 
possible to perform a data loess tor, enabling transfer of the data under processing of a computer. 
Thereby, a computer is recognized as if the first storage system was connected, In addition, in this 
system, the connection pass between a computer and the first storage system is cut and the 
second storage system is inserted between them. Although a system stops by temporary cutting of 
this connection pass, a cutting period is far short compared with the above-mentioned backup and 
the approach of a loess tor, and a system is treated as on-line system. 
[0009] however, this method - a computer and storage - direct continuation, i.e., a pier, - Thu 
and a pier ~ it is making to consider as connection, and to make it the same, the interface, i.e., the 
communications protocol, of the existing storage and new storage, into the prerequisite further, and 
use of a system has a limit 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, the Storage Area Network (SAN) method 
(only henceforth "SAN") which combines two or more storage mutually was developed recently. In 
the SAN environment it is used as an interface (communications protocol) for interconnect of the 
fiber channel (henceforth "FC") using an optical fiber or a coaxial cable. And SAN takes the system 
configuration which combines two or more computers, two or more storage systems, and two or 
more tape units mutually using the replacement switch for FC (henceforth "FC switch"). By such 
configuration, the computer of arbitration can access the storage system of arbitration and sharing 
of data is attained. Moreover, a tape unit is able AKUSE [ a direct storage system ], and backup of 
the data to a tape unit and the loess tor of the data from a tape unit to a storage system become 
possible without minding a computer, As for SAN which uses FC for an interface and uses FC 
switch for a system configuration from the such description, the spread of future is expected, 
[001 1] US, Pat No. 5,680,640 shown above is not aimed at online shift of the data in the storage 
system under such a SAN environment Then, the approach of the online data shift in the SAN 
environment was newly proposed by the application for patent No. 063289 [ 2000 to ]. By this data 
shift approach, FC switch or each storage system is equipped with the unit which makes it possible 
to record data, enabling transfer of the data under processing of a computer, However, by this data 
shift approach, an interface, i.e., a communications protocol, is restricted to FC. That is, in SAN, the 
shift of data to a new storage system from the existing storage system is not performed. 
[001 2] On the other hand, the storage system present [ the great portion of ] has mainly adopted 
the Small computer system interface (henceforth "SCSI") as an interface. If such a conventional 
interface can be treated by SAN, the practicality of SAN will increase further. That is, to enable the 
online data shift to the SAN environment using FC from the system using SCSI etc. is desired 
strongly. 

[0013] The purpose of this invention is to offer the switching device which used protocol conversion 
equipment and it for the approach list which shifts data to the new storage system using SAN on- 
line from the computer which uses the conventional interfaces, such as SCSI, and the existing 
storage system. 
[0014] 

[Means for Solving the Problem] The process which cuts connection between the computer to 
which the above-mentioned purpose performs data transfer with the first communications protocol, 
and the first storage system which performs data transfer with the communications protocol 
concerned, The process which connects the above-mentioned computer to the switch which 
connected the second storage system which performs data transfer through protocol conversion 
equipment with the second communications protocol, The process which connects the first storage 
system to the above-mentioned switch through the second protocol conversion equipment It has 
the process which shifts the data of the first storage system to the second storage system through 
the above-mentioned switch. The above-mentioned first and second protocol conversion equipment 
It is attained by the data shift approach of having the protocol conversion function to change the 
first communications protocol into the second communications protocol, and to change the second 
communications protocol into the first communications protocol. It is because a computer and the 
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first storage system will become possible [ being able to treat under the condition that it has the 
second communications protocol, and treating a computer and the first storage system in the SAN 
environment ] if such a means is adopted. 

[0015] The first protocol conversion equipment has the first conversion function which changes the 
second identification information of the second storage system which performs data transfer with 
the second communications protocol into the first identification information for the first 
communications protocol to perform data transfer. And when the translation table between the first 
for this conversion and the second identification information is included and the first conversion 
function is used for the switching device which consists of the first protocol conversion equipment, 
the second protocol conversion equipment and the above-mentioned switch As opposed to the 
above-mentioned computer which performs data transfer with the first communications protocol 
The data exchange is performed so that the second storage system can be treated like the storage 
system of the first communications protocol. The second protocol conversion equipment It has the 
second conversion function which changes the third identification information of the first storage 
system which performs data transfer with the first communications protocol into the fourth 
identification information for the second communications protocol to perform data transfer. The 
translation table between the third for this conversion and the fourth identification information is 
included. And the above-mentioned switching device As opposed to the second storage system 
which performs data transfer with the second communications protocol by using the second 
conversion function The effectiveness of this invention can be heightened by performing the data 
exchange so that the first storage system can be treated like the storage system of the second 
communications protocol. 
[0016] 

[Embodiment of the Invention] The switching device which used protocol conversion equipment and 
it for the data shift approach list concerning this invention hereafter is further explained to a detail 
with reference to the gestalt of implementation of invention shown in d rawing 1 - drawings . 
[001 7] The example of a system configuration before performing data shift to drawing 1 a is shown. 
A computer 1 uses pass 3 for the old (existing) storage system 2, and is connected to it The 
interface protocol of pass 3 is SCSI specification, and is parallel SCSI specification of transmitting 
two or more bits to juxtaposition especially with copper wire. However, the specification of the pass 
3 in this invention is not limited to this. 

[0018] Shift of data cuts connection of a computer 1 and the old storage system 2, and is 
performed by inserting the switching device which has a protocol conversion function in the 
meantime. The example of a system configuration after shift is shown in drawing 1 b. Pass 3 is 
bisected by pass 3a and pass 3b, and a switching device 5 is connected between pass 3a and pass 

3b ' 

[0019] The switching device 5 has the FC switch 44, the protocol conversion equipment (mapping 
device) 6 with which the port 41 by the side of the computer 1 was equipped, and protocol 
conversion equipment 7 with which the port 42 by the side of the old storage system 2 was 
equipped. Moreover, the new storage system 4 of a data shift place is connected to the FC switch 
44 through pass 10 and a port 43. The protocol conversion equipments 6 and 7 are explained in 
detail later, 

[0020] The new storage system 4 has the online data shift device 9. This device is also explained 

later, In addition, the online data shift device 9 is possible also for providing in the FC switch 5 side, 

and the purpose of this invention is given in it also to such a configuration. 

[0021] Although two or more storage systems are connected with two or more computers and FC 

switch usually connects the storage system of other arbitration to the storage system of arbitration 

by switching (exchange), with the gestalt of operation of this invention, it connects the storage 

system of arbitration to the computer of the arbitration of them, or makes one set the computer 

connected to the FC switch 44, and makes the storage system two sets. 

[0022] The interface protocol of pass 10 is a FCP protocol which mapped the SCSI protocol on FC 

protocol (matching). These protocols are standardized by ANSI (American National 

Standardslnstitute) which is the American specification establishment committee. 

[0023] Basic actuation of the FC switch 44 is outputting the frame which arrived at the port to the 

output port to which it was directed by the header of a frame. This actuation is prescribed by the 



specification of FC of ANSI In addition to this actuation, protocol conversion equipment 6 operates 
in the port 41 by the side of KOMPYUTA 1, and, as for a switching device 5, protocol conversion 
equipment 7 operates in the port 42 by the side of storage 2. That is, the switching device 5 has the 
composition that the protocol conversion equipments 6 and 7 were added to the usual FC switch 44 
specified by specification, 

[0024] Protocol conversion equipment 6 is a device which maps so that the storage system 4 
connected to the FC switch 44 can be treated like the device on the parallel SCSI of the pass 3 of 
clrawingi a to a computer 1. Conversion of a communications protocol is performed by mapping. In 
addition, suppose that each, such as a computer and a storage system, is collectively called a 
device on these specifications. 

[0025] The configuration of protocol conversion equipment 6 is shown in drawing 3 . Protocol 
conversion equipment 6 is constituted by the internal bus 25 for connecting mutually the memory 
26 which stored the program 27 which controls a processor 14, a mapping table 15, the SCSI 
interface section 16, FC interface section 17, the LAN interface section 18, and a processor 14, and 
these each part 

[0026] A mapping table 15 is a table which performs mapping (matching) of FC top device and a 
parallel SCSI top device. Based on the information on a mapping table, protocol conversion 
equipment 6 looks at the storage system 4 connected to the FC switch 44 from a computer 1, and 
shows the configuration of the mapping table 15 which maps so that it can treat like the device on 
the parallel SCSI of the pass 3 of drawing 1 a to drawing 2 , The mapping table 1 5 is constituted by 
the field 11 in which a SCSI number is stored, the field 12 in which LU (logical unit) number is 
stored, and the field 13 in which a fiber channel address is stored. LU (logical unit) number is a 
number which identifies a device with the same SCSI number. 
[0027] A fiber channel address is constituted by Domain ID, Area ID, and Port ID. Although Domain 
ID is the identification number of the switch at the time of carrying out cascade connection of the 
FC switch, since FC switch is one set the number of immobilization is attached with the gestalt of 
operation of this invention. Area ID is the identification number of the port of a switch, and Port ID 
is an identification number between two or more devices connected to the same port By using a 
fiber channel address, the device of arbitration connected to FC switch can be specified. The detail 
of this address system is prescribed by FC-SW which is the specification of the fiber channel of 
ANSI. 

[0028] In the example of the mapping table 1 5 shown in drawing 2 The device (number 0) of FC 
connected to the port number of No. 1 for the SCSI number of No. 0 and LU number of No. 0 of 
Parallel SCSI The device (number 2) of FC by which the device (number 1) of FC connected to the 
port number of No. 3 was connected to the port number of No. 3 at the SCSI number of No. 1 and 
LU number of No. 0 of Parallel SCSI is mapped by the SCSI number of No. 1 and LU number of No. 
1 of Parallel SCSI, respectively. 

[0029] Next actuation of protocol conversion equipment 6 is explained. The SCSI interface section 
16 receives the command to the device of the SCSI number of arbitration from a computer 1. The 
received command is analyzed by the processor 14 and the SCSI number and LU number of a 
demand place are obtained, these numbers from which the processor 14 was obtained - since - 
with reference to a mapping table 15, the fiber channel address of FC top device of a mapping place 
is obtained. Furthermore, a processor 14 generates the data of the FCP command equivalent to the 
received command to the obtained fiber channel address, and delivers them to the FC switch 44 
using FC interface section 17. The FC switch 44 transmits the data received and passed to the 
target port A command is passed to the storage on FC made into the object of mapping by this 
(the example of drawing 1 b storage system 4). 

[0030] The response command from the storage 4 on FC is returned in the following procedure to a 
computer 1. 

[0031] FC interface section 17 receives the data as a FCP command from the storage 4 on FC via 
the FC switch 44, The received FCP command is analyzed by the processor 14 and the SCSI 
number and LU number of a demand place are obtained. A processor 14 obtains the SCSI number 
and LU number of a mapping place from these obtained numbers with reference to a mapping table 
15 (this example computer 1). Furthermore, a processor 14 generates the SCSI command equivalent 
to the received command to the SCSI number and LU number which were obtained, and passes it to 
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pass 3a using the SCSI interface section 16. Thereby, a command is passed to a computer 1. 
[0032] The storage system on FC is mapped by actuation of these protocol conversion equipments 
6 to Parallel SCSI Actuation of the above processor 14 is controlled by the program 27 of memory 
26, 

[0033] The setting approach of the data of a mapping table 15 has some methods, These methods 
are shown below, 

[0034] One is a method which a computer 1 sets up via the SCSI interface section 16. In this case, 

since the command which operates a mapping table 15 does not exist in the existing SCSI 

command, a mapping table actuation command is defined using an undefined SCSI command or a 

user definition command. A processor 14 interprets this mapping table actuation command, and 

performs addition/renewal of the contents of the mapping table 15. 

[0035] The method which similarly the computer connected to the FC switch 44 and a device set 

up via FC interface section 17 and the FC switch 44 is also realizable. Since the actuation 

command of a mapping table does not exist in the existing FCP command like the above-mentioned 

method via SCSI interface section 16 in this case, a mapping table actuation command is defined 

using an undefined FCP command or a user definition command, 

[0036] Moreover, the LAN interface section 18 can be formed in protocol conversion equipment 6, 

and mapping table actuation can also be carried out via LAN using a HTTP protocol or SNMP 

(simple network management protocol), such as a telnet protocol and Web. In this case, the 

command system is arbitrary, and a processor 14 interprets these protocols and commands, and 

performs addition/renewal of the contents of the mapping table 15. 

[0037] By the setting approach of these various kinds, the contents of the mapping table can be set 

up a computer, device, and help including system-configuration-control software. 

[0038] Next, protocol conversion equipment 7 is a device which maps to the device connected to 

the FC switch 44 so that the device of a parallel SCSI interface can be treated like the device of 

FC interface. Conversion of a communications protocol is performed by mapping, 

[0039] The configuration of protocol conversion equipment 7 is shown in drawing 4 . Protocol 

conversion equipment 7 is constituted by the internal bus 28 for connecting mutually the memory 

29 which stored the program 30 which controls a processor 19, a mapping table 20, the SCSI 

interface section 21, FC interface section 22, the LAN interface section 23, and a processor 19, and 

these each part This configuration is the same as that of protocol conversion equipment 6 

fundamentally. 

[0040] A mapping table 20 is the same structure as the mapping table 15 of protocol conversion 
equipment 6. Based on the information on this table, protocol conversion equipment 7 maps so that 
the device of a parallel SCSI interface can be treated like the device of FC interface. 
[0041] Fundamentally, actuation of protocol conversion equipment 7 is the same as that of protocol 
conversion equipment 6, 

[0042] FC interface section 22 receives the data as a FCP command from the device connected to 
the FC switch 44 via a switch. The received FCP command is analyzed by the processor 19 and the 
SCSI number and LU number of a demand place are obtained, these numbers from which the 
processor 19 was obtained - since - with reference to a mapping table 20, the SCSI number and 
LU number of a mapping place are obtained, Furthermore, a processor 19 generates the SCSI 
command equivalent to the received command to the SCSI number and LU number which were 
obtained, and passes it to pass 3b using the SCSI interface section 21, Thereby, a command is 
passed to the old storage system 2 which is a parallel SCSI device. 
[0043] The SCSI interface section 21 receives the command from the storage system 2 of a parallel 
SCSI device. The received command is analyzed by the processor 19 and the SCSI number and LU 
number of a demand place are obtained, these numbers from which the processor 19 was obtained 
- since - with reference to a mapping table 20, the fiber channel address of FC top device of a 
mapping place is obtained. Furthermore, a processor 19 generates the data of the FCP command 
equivalent to the received command to the obtained fiber channel address, and delivers them to the 
FC switch 44 using FC interface section 22. The FC switch 44 is transmitted to the target port in 
the procedure for which the data received and passed were specified by specification. A command 
is passed to the device on FC made into the object of mapping by this. 
[0044] The setting approach of the data of a mapping table 20 is the same as that of the case of 



protocol conversion equipment 6. 

[0045] Next actuation of online data shift is explained. Online data shift is a technique which copies 
the data into new storage out of old storage while the R/W to the data in storage from a computer 
had been made to continue (with namely, online). In the case of this invention, while they had made 
access to the data in storage from a host computer 1 continue, the contents of the old storage 
system 2 are copied to the new storage system 4. 

[0046] As a step of the beginning of online data shift, the command from a computer 1 makes it a 
setup sent to the new storage system 4. In the case of this invention, modification of such the 
destination of a command is attained by assigning the same value as the value for which the old 
storage system 2 was using the value of the SCSI number of the new storage system 4, and LU 
number. On the other hand, the value of the SCSI number of the old storage system 2 and LU 
number is changed into the any value which the device connected to the switch 44 is not using. 
[0047] Then, the contents of storage are copied to the new storage system 4 from the old storage 
system 2. 

[0048] When finishing [ it reads from a computer 1 during the copy of the contents of storage, and a 
demand command is received and / the data / a copy to the new storage system 4 ] (it contains 
also when stored with the write command from a computer 1), data are read from the new storage 
system 4, and it is returned to a computer 1. When the data is not copied to the new storage 
system 4, data are read from the old storage system 2, and they are returned to a computer 1 while 
being copied to the new storage system 4. The write command carrier beam case from a computer 

1 is stored in the new storage system 4. When finishing copying the data in the old storage system 

2 altogether in the new storage system 4, actuation of online data shift is ended. 

[0049] Online data shift judges whether the function which copies the contents of storage to the 
new storage system 4, and the data demanded by the command from a computer 1 are in the old 
storage system 2, or it is in the new storage system 4 from the old storage system 2, and is 
realized by the function which reads data from the storage system by which data exist and is 
returned to a computer 1. 

[0050] These functions are performed on the new storage system 4 according to the online data 
shift device 9 with which the new storage system 4 is equipped. In addition, when the FC switch 44 
is equipped with an online data shift device, these functions are performed on the FC switch 44. 
[0051] In the case of the gestalt of operation of this invention performed on the new storage 
system 4, the online data shift device 9 holds the data map table (not shown) which memorizes how 
far the copy from the old storage system 2 to the new storage system 4 was performed in the new 
storage system 4. Based on this data map table, data copy from the old storage system 2 to the 
new storage system 4 and renewal of a data map table are performed, Moreover, it becomes 
possible to also perform the judgment of the data location demanded from the computer 1 based on 
this table, to read data from the storage system by which data exist and to return to a computer 1, 
[0052] In addition, also when performing on the FC switch 44, the table which memorizes how far 
the copy from the old storage system 2 to the new storage system 4 was performed in the FC 
switch 44 is held. Based on this table, data copy from the old storage system 2 to the new storage 
system 4 and renewal of a table are performed, Moreover, it becomes possible to also perform the 
judgment of the data location demanded from the computer 1 based on this table, to read data from 
the storage system by which data exist and to return to a computer 1. 
[0053] In addition to actuation of these online data shift, this invention treats the device with which 
interfaces differ as a device of the identification number (a SCSI number, LU number) of arbitration 
using the protocol conversion equipments 6 and 7, and enables the online data shift between the 
devices with which those interfaces differ. 

[0054] The procedure of the concrete online data shift in this invention, i.e., the procedure which 
shifts data to drawin g 1 b from dr awing 1 a, is explained using d_rawing_5 using the function explained 
until now, 

[0055] First the user program on a host computer 1 is stopped (step 30). Here, although there is 
nothing, the required user program for which all user programs are stopped and which uses the old 
storage system 2 at least is stopped, 

[0056] Then, a switching device 5 is inserted in the middle of the pass 3 which connects the old 
storage system 2 with a computer 1 (step 31). Here, in the port by the side of a computer 1, it 
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constitutes so that protocol conversion equipment 7 may be connected to the protocol conversion 
equipment 6 and old storage 2 side. At this time, the appearance of a system becomes the same as 
drawing b, 

[0057] Let the value of the SCSI number assigned to the new storage system 4 and LU number be 
the value which the old storage system 2 was using (step 32). Furthermore, the contents of the 
mapping table 15 in protocol conversion equipment 6 are set up, and it sets up so that the new 
storage system 4 may have the value of the same SCSI number as the old storage system 2, and 
LU number (step 33). The command from a computer I is passed to the new storage system 4 by 
these actuation. 

[0058] The value of the SCSI number of the old storage system 2 and LU number assigns the value 
which other devices connected to the FC switch 44 are not using to arbitration (step 34). 
Furthermore, this information is set as the mapping table 20 in protocol conversion equipment 7, 
and the new storage system 4 enables it to recognize the old storage system 2 as a device on the 
FC switch 44 (step 35). 

[0059] The online data shift device 9 is operated (step 36). Thereby, the copy of data from the old 
storage system 2 to the new storage system 4 is started. The user program on the stopped 
computer 1 is resumed (step 37). Thereby, although access to a storage system is resumed, the 
access command from a computer 1 is analyzed by the data shift function, and the data with which 
the copy has not completed the data which the copy completed from the new storage system 4 are 
read from the old storage system 2, and are returned to a computer 1, 
[0060] If a copy of data is completed (step 38), the old storage system 2 will be deleted (step 39). In 
this condition, since access does not arrive at the storage system 2, it is not necessary to stop the 
business of a computer 1, 

[0061] The online data shift to the new storage system using FC and FC switch from a ******** 
computer and the existing storage system is attained by the above procedure in the conventional 
interfaces, such as the parallel SCSI which is the purpose of this invention. 
[0062] In addition, old explanation explained as a premise that the protocol conversion equipments 6 
and 7 were built into a switching device 5. However, these protocol conversion equipments are 
realizable also as a device with the independent case. This is clear also from drawing 3 and draw ing 
4 explaining the protocol conversion equipments 6 and 7. That is, each protocol conversion 
equipment is connected with the FC switch 44 by FC interface sections 17 and 22. And the 
substandard special protocol is not used there. Therefore, things can be carried out and the 
protocol conversion equipments 6 and 7 can be used as the independent case which connects 
between the conventional existing FC switches 44 with each protocol conversion equipment by the 
cable. 
[0063] 

[Effect of the Invention] According to this invention, the means which carries out the online data 
shift of the conventional interfaces, such as SCSI from a ******** computer and the existing 
storage system to FC and the **** new storage system for FC switch can be offered. Thereby, 
when upgrading the existing storage system to a new storage system, the data used by old 
processing can be continued and used. Moreover, also while having shifted data, it becomes possible 
to use data, and interruption of the business by data shift can be suppressed to the minimum. 
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* NOTICES* 

JPO and I HP IT are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer, So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3,ln the drawings, any words are not translated 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the computer system for explaining the gestalt of implementation 

of invention of the data shift approach concerning this invention, 

[Drawin g 2] Drawing for explaining the example of the mapping table used with protocol conversion 

equipment 

[Drawing 3] The block diagram for explaining the protocol conversion equipment by the side of a 
computer. 

[Drawing 4] The block diagram for explaining the protocol conversion equipment by the side of a 
storage system. 

[Drawing 5] The flow chart Fig. for explaining the procedure of data shift 
[Description of Notations] 

1 [ ~ New storage system, ] - A computer, 2 - 3 The old storage system, 10 - Pass, 4 5 - 6 A 
switching device, 7 - Protocol conversion equipment 9 - Online data shift device, 1 1 - The 
SCSI number field, 12 — LU (logical unit) number field, 13 -14 A fiber channel address field, 19.... 
Processor, 15 20 [ - 25 The LAN interface section, 28 / 26 An internal bus, 29 / - 27 Memory, 
30 / - Program. ] — 16 A mapping table, 21 .... 17 The SCSI interface section, 22-18 FC 
interface section, 23 



[Translation done.] 
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